Introduction
============

Multidrug-resistant tuberculosis (MDR-TB) poses serious threats to global TB control programs and remains a major public health concern in many countries. The emergence and spread of MDR-TB, defined as *Mycobacterium tuberculosis* bacilli resistance to isoniazid and rifampicin, is mainly related to poor patient management, inappropriate treatment regimens, as well as the quantity of antibiotics and how they are being used \[[@R1]\], \[[@R2]\]. Treatment for MDR-TB is longer, and requires more expensive, more toxic drugs \[[@R3]\], \[[@R4]\]. For most patients with MDR-TB, the current World Health Organization (WHO)-recommended regimen last 20 months, and treatment success rates are much lower compared to treatment of non-MDR-TB \[[@R5]\]. Identifying the trends in drug resistance is one of the important aspects in the assessment of any TB control program and has significant implications for public health policy \[[@R6]\]. In Iran, several regional hospitals do not have proper facilities for admission of TB patients. Consequently, TB cases have to come to the national TB center in Tehran, the capital of Iran, for further treatment and hospitalization \[[@R7]\]. Thus, in Tehran, TB is one of the major public health problems, exacerbated by the emergence and spread of drug resistant TB \[[@R8]\].

Despite existing reports on drug-resistant TB in Tehran, little is known about the trend of MDR-TB, which could be useful for better management of TB. Thus, to determine the trend of MDR-TB in Tehran, the results of published studies were analyzed.

Methods
=======

Search strategy and inclusion criteria
--------------------------------------

We searched Medline (via PubMed), Embase, Web of Science and Iranian databases for relevant studies published between Jan 1, 1996 and Nov 30, 2017, with the search terms "tuberculosis", "multidrug-resistance", "trends", and related terms.

Original articles were obtained and assessed in detail for inclusion. Studies had to meet all of the following criteria for inclusion:

the data should be representative of TB cases in Tehran or the geographical setting under study;drug resistance among new TB cases was examined separately from drug resistance among previously treated TB cases; anddrug susceptibility testing (DST) methods were selected from among those endorsed by the WHO.

Studies that did not met the inclusion criteria were excluded from further analysis.

Data extraction
---------------

The following information was extracted for each study when provided: first author, year of publication, study setting, distribution of age and sex in the study population, number of patients investigated, prevalence of MDR-TB.

Statistical analysis
--------------------

The statistical significance of observed trends of MDR-TB was tested using the Chi-squared test. All analyses were performed using the statistical software packages SPSS version 20 (SPSS, Chicago, Illinois). An error probability \<0.05 was defined as significant.

Results
=======

Based on the inclusion criteria, 4 original articles were included (Table 1 [(Tab. 1)](#T1){ref-type="fig"}). These studies were conducted in the National Research Institute of Tuberculosis and Lung Diseases (NRITLD) of Iran. This center, located in Tehran, acts as the reference center for the National Tuberculosis Programs (NTP).

As shown in Table 2 [(Tab. 2)](#T2){ref-type="fig"}, the rate of MDR-TB as well as the resistance only against isoniazid (INH) and rifampicin (RIF) in new cases did not show an increase. However, the rate of MDR-TB in previously treated cases showed an increasing trend over the study period from 48.0% in 1996 to 58.0% in 2004 (P\<0.05) (Table 3 [(Tab. 3)](#T3){ref-type="fig"}).

Discussion
==========

To the best of our knowledge, this is the first study in which trends of MDR-TB in the capital of Iran have been investigated over the past years. Overall, the trend of MDR-TB in new cases did not show any increase in the last decade. However, we found a trend toward increasing prevalence of MDR-TB from 1996 (48.0%) to 2004 (58.0%) in previously treated cases.

Although Iran has made enormous progress in successful treatment of drug-susceptible TB in recent years, relatively high rates of drug-resistant TB still exist. According to the latest report released by the WHO in 2016, a total of 10,399 TB cases were documented in Iran, including 130 MDR-TB cases \[[@R9]\]. Based on this report, the prevalence of MDR was generally much higher in previously treated cases than in patients who had not yet received treatment \[[@R9]\]. MDR-TB can be acquired through mutation during previous ineffective anti-TB treatment or through transmission from other MDR-TB cases \[[@R10]\]. However, due to a paucity of molecular epidemiological studies in Iran, it is not known whether MDR-TB can arise from previous ineffective treatment. If it does, then improved treatment of susceptible strains could prevent additional emergence of MDR cases \[[@R10]\].

Currently, the duration of treatment and the choice of drugs for patients with MDR-TB is standardized in Iran \[[@R11]\]. However, this might not be the optimal approach, since the duration of therapy to achieve a relapse-free cure may be quite variable and depend on different factors (e.g., the virulence of the bacilli, the degree of drug resistance, the immune status of the host, drug exposure and tolerability) \[[@R12]\]. According to the National Tuberculosis Control Program (NTP), patients with MDR-TB should be treated with a combination of first- and second-line drugs for a minimum of 20 months \[[@R11]\]. In reality, the recommended lengthy (20 months) treatment might be either excessive or insufficient for the majority of patients. Furthermore, these long-term therapy regimens incur very high costs, due to drug-related expenses and prolonged hospitalization. Recently, standardized drug regimens given for 9--12 months have been safely used to considerably shorten the duration of MDR-TB treatment in some settings \[[@R13]\], \[[@R14]\], \[[@R15]\].

Despite the amount of resources dedicated to drug-resistant TB treatment in Iran, the trend of increasing MDR-TB only in re-treatment cases as found by the current study indicates a relatively inefficient drug management system. In addition, in most parts of Iran, due to inadequate laboratory capacity, most of the MDR-TB cases are not properly diagnosed; therefore, treatment in these cases mostly fails. A recent transmission model analysis suggests that most MDR-TB is transmitted rather than acquired \[[@R10]\].

In this regards, merely improving the treatment strategies is unlikely to greatly reduce the MDR-TB incidence \[[@R10]\]. Thus, using new technologies that would allow rapid detection of MDR-TB as well as implementing an improved treatment regimen could prevent further emergence of drug-resistant TB.

One of the key limitations of this study is the "referral bias" due to the studies included being done under the referral setting. Thus, it cannot fully represent the prevalence of MDR-TB in Tehran, Iran.

Conclusions
===========

There has been trend toward increasing MDR-TB rates, particularly in re-treatment. Hence, improved diagnosis and treatment strategies for MDR-TB should be highly prioritized.

Notes
=====

Author contributions
--------------------

Mohammad Javad Nasiri and Mohsen Heidary contributed equally.

Competing interests
-------------------

The authors declare that they have no competing interests.

![Characteristics of included studies](HIC-14-11-t-001){#T1}

![Trend of MDR-TB in new cases](HIC-14-11-t-002){#T2}

![Trend of MDR-TB in previously treated cases](HIC-14-11-t-003){#T3}
